Introduction-Data on the associations of fatty acids with chronic kidney disease (CKD) are sparse.
INTRODUCTION
Chronic kidney disease (CKD) is reaching epidemic proportions worldwide [1, 2] . The National Kidney Foundation's Kidney Disease Outcome Quality Initiative (NKF-K/DOQI) published criteria for defining and staging CKD in 2002 [3] . Stages 3, 4 and 5 represent significant kidney impairment encompassing Glomerular Filtration Rate (GFR) of 30-59 ml/ min, 15-29 ml/min, and less than 15 ml/min or dialysis dependence, respectively. An estimated fifteen and a half million Americans (7.7% of the population) are afflicted with stage 3 CKD, and 700,000 (0.35%) with stage 4 [4] . The number of patients with end-stage CKD or receiving dialysis for end stage CKD was approximately 540,373 adult patients in 2008 [5] . CKD remains an important risk factor for cardiovascular disease and individuals with CKD should be targeted with aggressive prevention measures [6] .
Given the overlap between cardiovascular disease and CKD risk, these data support the need to investigate the ability of fatty acid models to predict prevalent and incident CKD. Although lipoproteins have been associated with CKD, the role of fatty acids has not been established [7, 8] . One recent study of elderly Italians demonstrated that a higher level of plasma unsaturated fatty acids predicted a less steep decline in GFR [9] . Similar data for younger individuals have been lacking. Due to the fact that many fatty acids are determined primarily by diet, lifestyle modification may have implications for public health strategies for the prevention of CKD. Using a cross-sectional study design, we investigated the association between plasma phospholipid fatty acids and CKD in a relatively young population within the Multi-Ethnic Study of Atherosclerosis. We hypothesized that plasma phospholipid fatty acid proportions, in a model created de novo within the MESA dataset, are associated with CKD as defined by either the estimated GFR (eGFR) <60 ml/min/1.73 m 2 or a spot albumin/creatinine ratio ≥ 30 mg/g, which defines microalbuminuria.
METHODS

Study Participants
MESA is a prospective, population-based study designed to investigate the prevalence, risk factors, and progression of subclinical cardiovascular disease in a multi-ethnic cohort in the United States [10, 11] . Its study design and methods have been described [10] . Between July 2000 and July 2002, 6814 participants aged 45-84 years were recruited from 6 U.S. communities: Forsyth County, NC; New York, NY; Baltimore, MD; St. Paul, MN; Chicago, IL; and Los Angeles, CA. By taking into account the race/ethnic distribution in each community, field center-specific recruitment procedures were implemented to achieve prespecified age, gender, and race/ethnicity proportions. Exclusion criteria included a history of clinical cardiovascular diseases, pregnancy, and weight >300 pounds (136 kg). The MESA study was approved by the institutional review board from all participating study sites. All participants gave informed consent. The MESA study included 52.8% female, 38.5% white, 27.8% black, 21.9% Hispanic, and 11.8% Chinese-American participants. Full details of the MESA study population have been described elsewhere [10] .
For the present analysis, we considered a subgroup of 2,852 MESA participants who had plasma phospholipid fatty acid profiles measured at baseline. These participants were chosen to equally represent the four ethnic groups (~720 each) when the first MESA Family genotyping project was undertaken. Individuals with missing components of the general cardiovascular disease (CVD) Framingham Risk Score (FRS), eGFR, or the albumin/ creatinine ratio were deleted. To take advantage of the richness of data in the MESA 1000 Study, MESA 1000 participants were first chosen as part of the 2880, and the remaining 1880 were picked randomly to reach 720 in each ethnic group. Three participants were missing data for eGFR, 8 were missing gender, and 1 was missing lipid measurements. Eight participants had a urinary albumin/creatinine level >300 mg/g and were also excluded from the analysis due to possible nephrotic syndrome. Thus, data from 2792 participants were used for the analyses. Due to differences in recruitment rates, the demographic characteristics of this subgroup were slightly different from the full MESA cohort: younger (61.0 vs. 62.3 years), less likely to be male (46.5% vs. 47.6%), and less likely to be of white (25.7% vs. 47.4%), or black (24.5% vs. 30%) race/ethnicity and more likely to be ChineseAmerican (25% vs. 2.6%), or Hispanic (24.7% vs. 20%).
Exposure and outcome variables
All 29 of the plasma phospholipid fatty acids in the MESA database, including all omega-3 (n-3) (specifically, polyunsaturated fatty acids including 18:3n-3, 20:5n-3 and 22:6n-3 ), omega-6 (n-6), and omega-9 (n-9), as well as total cis and trans fatty acids, were included in the initial analyses. The approach of calculating the percent of each fatty acid of total fatty acids has been used in several previously published reports [12] [13] [14] . The FRS was used for the estimation of general cardiovascular disease events as it predicts the 10 year risk of cardiovascular disease events, defined as one of the following: coronary death, myocardial infarction, coronary insufficiency, angina, ischemic stroke, hemorrhagic stroke, transient ischemic attack, peripheral artery disease and heart failure [15] . The algorithm was created from a prospective cohort from Framingham, Massachusetts, and is an update of the traditional (FRS) for "hard" events of myocardial infarction [16] . This newer version was chosen as it includes more cardiovascular events and disease outcomes and allows for a more precise estimate of risk from diabetes mellitus by providing a beta coefficient.
Serum creatinine was measured by rate reflectance spectrophotometry using thin film adaptation of the creatine amidinohydrolase method on the Vitros analyzer (Johnson & Johnson Clinical Diagnostics, Inc., Rochester, NY 14650) at the Collaborative Studies Clinical Laboratory at University of Minnesota Medical Center, Fairview (Minneapolis, MN). The reference range in adult females is 0.4 -1.1 mg/dL and in adult males is 0.5 -1.2 mg/dL. The laboratory CV is 2.2%. All creatinine measurements for the Modification of Diet in Renal Disease (MDRD) Study were performed at Cleveland Clinic Labs using a CX3 assay. The Vitros analyzer used was previously calibrated to a CX3 machine with the Cleveland Clinic lab and the results were nearly identical. Based on calibration, all serum creatinine values were adjusted using the following regression formula: adjusted creatinine = 0.9954 × (serum creatinine) + 0.0208. eGFR was calculated with the Modification of Diet in Renal Disease formula using indirectly calibrated serum creatinine: eGFR SCR [17, 18] . According to recommendations of the National Kidney Foundation [3] , we classified patients with CKD as having either an eGFR <60 ml/min/1.73 m 2 or a urinary albumin/creatinine ratio of >30 mg/g, separately, as abnormalities of each are markers for different forms of renal pathophysiology and less than 100% correlation is present between these estimators of renal function in patients [19] [20] [21] .
Fatty acid extraction and analyses
Fasting blood samples were collected and processed using a standardized protocol [10, 22] . Details of sample shipping and sample repository are described elsewhere [22] . Phospholipid fatty acids were measured in EDTA plasma which had been frozen and stored at −70°C. Fatty acid analyses were performed at the University of Minnesota (Minneapolis, MN) and the laboratory procedure for fatty acid extraction is described in detail elsewhere [23] . Briefly for the extraction of plasma phospholipid fatty acids, lipids were extracted using chloroform/methanol, and thin layer chromatography was used to separate the lipid fractions. The phospholipid fraction was used to produce methyl esters and the fatty acids were assessed by gas chromatography using a flame ionization detector. The concentration of each fatty acid was expressed as a percentage of total fatty acids.
Statistical methods
All fatty acid variables were tested for normality using scatter plots, the Shapiro-Wilk, and Kolmogorov-Smirnov statistics; since most of the variables violated the normality assumptions, bivariate analyses with the outcome (GFR) were performed using MannWhitney Wilcoxon tests (nonparametric two sample t-tests). Fatty acid variables with a pvalue <0.20 in bivariate analyses with either eGFR or albumin/creatinine ratio were chosen for initial inclusion in the logistic regression model with eGFR < 60 ml/min/1.73 m 2 as the dependent variable. Tests for trend for continuous variables were assessed utilizing Spearman correlation coefficients. Based on a VIF > 10, 18:1trans was highly collinear with 18:1n-9 cis and was removed from the final multivariate models.
Demographic and clinical variables chosen for inclusion in the multivariate models were determined based on a priori correlation with cardiovascular disease and bivariate associations with eGFR < 60 ml/min/1.73 m 2 resulting in a p-value <0.2. These included age, gender, race/ethnicity, current smoking status, non-HDL cholesterol, systolic blood pressure, the use of medications for blood pressure, diabetes (based on history, use of medications, or glucose), and waist /hip ratio. The following multivariate logistic models were constructed with eGFR < 60 ml/min/1.73 m 2 as the dependent variable: 1) fatty acid variables significant in bivariate analyses; 2) demographic variables; 3) FRS variables; 4) FRS + demographic variables; 5) FRS + fatty acid variables significant in bivariate analyses; 6) FRS + bivariate results + demographic variables; 7) stepwise regression including only fatty acid variables; 8) and stepwise regression including fatty acid variables + demographic variables. Presented odds ratios were scaled to the interquartile range of the fatty acid variables.
With a standard deviation of the fatty acids eicosapentaenoic acid (EPA; 20:5n-3) + docosahexaenoic acid (DHA; 22:6n-3) of 1, an alpha of 0.05, and an estimated 100 participants per group, the power to detect a difference of 2 in the EPA+DHA means between groups with eGFR ≥60 mL/min/1.73 m 2 versus eGFR <60 mL/min/1.73 m 2 is >99%. SAS 9.2 was used.
RESULTS
Characteristics of enrolled participants are displayed in Table 1 . A person with a calculated eGFR <60 ml/min/1.73 m 2 was categorized as a "CKD participant" and someone with an eGFR≥60 ml/min/1.73 m 2 as a "non-CKD participant". The majority of individuals were over the age of 60, female, non-Caucasian, and overweight. The average age was higher for the CKD participants than the non-CKD participants and more CKD participants than non-CKD participants were female and Caucasian. Although body mass index did not significantly differ between the two groups, waist circumference was lower in the CKD group than the non-CKD group. Lipid medication use, the presence of hypertension and the use of antihypertensive medications were more common in the CKD group than the non-CKD group. Fewer participants in the CKD group than in the non-CKD group were active smokers. Participants with CKD tended to be less educated and have lower income than participants without CKD but these differences were of borderline statistical significance. Triglycerides were significantly lower in participants with CKD than those without CKD, although both groups had triglycerides lower than the National Cholesterol Education Program's [24] borderline concentration of 150 mg/dL. Total cholesterol, HDL, and LDL concentrations did not differ significantly. Urinary median and interquartile ratio concentrations of albumin/creatinine were significantly higher in the CKD group than in the non-CKD group. In Table 2 categorical proportions of each fatty acid are displayed. Table 3 shows the results of the logistic regression analyses of the association between the percentage of fatty acids (as continuous variables with means represented) measured in the group with eGFR <60 ml/min/1.73 m 2 and eGFR ≥60 ml/min/1.73 m 2 . Those fatty acids significantly and positively associated with eGFR <60 ml/min/1.73 m 2 using a p-value <0.1, were 18:1n-9 cis, 18:1n-7 cis, and the sum of 18:1n-9 cis, 18:1n-7 cis, and 18:1n-6 cis expressed as 18:1 cis. All other fatty acid percentages were not significantly associated with eGFR < 60 ml/min/1.73 m 2 . Table 4 displays the results of the logistic regression analyses of the association between percentages of fatty acids measured in the sample of MESA participants with and without microalbuminuria and any eGFR. Those fatty acids with increased percentage significantly and positively associated with microalbuminuria (albumin/creatinine ratio 30-300), using a p-value <0.1, was 16:0; and using a p-value <0.2, 18:3n-6. Those with increased percentage positively associated with an albumin/creatinine ratio <30 mg/g, using a p-value <0.1, were 15:0, 18:0, 18:1n-6 cis, 18:1n-6 trans, 18:1n-7-9 trans, 18:1trans (the sum of 18:1n-7-9 trans and 18:1n6 trans), 18:2n-6 trans/cis, 20:1n-9, and total trans fatty acids. With p-value <0.2, 16:1n-7 trans and 18:3n-6 had increased percentage negatively correlated with a reduced (normal) ratio. Table 5 shows the mean percentages of each fatty acid across four eGFR categories along with p-values addressing trends among these categories. These data support the logistic regression data demonstrating that the fatty acids 18:1n-9 cis and 18:1n-7 cis, as well as the sum of 18:1n-9 cis, 18:1n-7 cis and 18:1n-6 cis (18:1 cis) have higher mean percentages in individuals with lower eGFR values. In addition, the trend for mean percentages of other fatty acids associated with the albumin/creatinine ratio are supported by the data in Tables 3  and 4 . These fatty acids include 15:0, 18:1n-7-9 trans, the sum value of 18:1trans including 18:1n-7-9 trans and 18:1n-6 trans, 18:2n-6 trans/cis, 20:1n-9, and total trans fatty acids (sum of 16:1n-7 trans, 18:1n-7-9 trans, 18:1n-6 trans, 18:2n-6 trans/trans, 18:2n-6 cis/trans, 18:2n-6 trans/cis).
Data from adjusted statistical models with eGFR < 60 ml/min/1.73 m 2 as the outcome are represented in Table 6 . When adjusting for other fatty acids associated with eGFR, none of the fatty acids were significantly correlated with eGFR (p-values >0.05) except for 18:1n-7 (CI 1.0-1.4). Although, when adjusting for race/ethnicity, smoking, non-HDL cholesterol, systolic blood pressure, the use of blood pressure medication, the presence of diabetes mellitus, and waist-tohip ratio, a high percentage of the fatty acid 18:1n-7 cis was not significantly associated with an increased risk of reduced eGFR (<60mg/dL), it was when using a step-wise regression model. A high FRS was also positively associated with an increased risk of an eGFR < 60 ml/min/1.73 m2 whether or not race/ethnicity and the waistto-hip ratio were included in the model. It remained positively associated with eGFR < 60 ml/min/1.73 m2 when fatty acids were included in the model. No fatty acids were significantly associated with eGFR < 60 ml/min/1.73 m 2 when FRS was included.
Data from adjusted statistical models with microalbuminuria as the outcome are represented in Table 7 . When adjusting for other fatty acids associated with the albumin/creatinine ratio higher percentages of 20:1n-9 was statistically (p-value <0.05) associated with a lack of albuminuria (a ratio <30 mg/dL). When adjusting for race/ethnicity, smoking, non-HDL cholesterol, systolic blood pressure, the use of blood pressure medication, the presence of diabetes mellitus, and waist-to-hip ratio, elevated percentages of any fatty acid were not significantly associated (p-value <0.05) with the albumin/creatinine ratio. A high FRS was positively associated with an increased risk of microalbuminuria whether or not race/ ethnicity and the waist-to-hip ratio were included in the model. When adjusting for the FRS, increased percentages of 20:1n-9 were statistically (p<0.05) associated with a decreased risk of microalbuminuria.
The relationships of the fish oil-derived omega-3 (20:5n-3, 22:5n-3, 22:6n-3), 18:1n-7 cis, and 20:1n-9, fatty acid relationships with CKD were analyzed as continuous variables within the ethnic subgroups of Caucasians (n=717), Asians (n=699), African-Americans (n=685), and Hispanics (n=691) {data not shown}. None of the n-3 fatty acids were associated with eGFR for any ethnicity. In bivariate analyses, 22:6n-3 was positively associated in Asians with a normal albumin/creatinine ratio (p<0.05). This association was not significant for any n-3 fatty acids within any of the other ethnic groups (p>0.05). When adjusted for other variables in Table 7 : for all of the fatty acids, for all of the fatty acids and demographic variables, and for all of these fatty acids and the Framingham Risk Score, 22:6n-3 was not associated with the albumin/creatinine ratio (p>0.05). 18:1n-7 cis, 18:1n-9 cis, and 20:0 were not associated with eGFR using multivariate regression including these 3 fatty acids (p>0.05) but 18:1n-7 was associated with a reduced eGFR in Asians when demographic variables were also included (p=0.012). This was not true for the 18:1n-9 cis, and 20:0 fatty acids (p>0.05). 18:1n-7 in multivariate regression including 18:1n-9 and 20:0 was positively associated with the Framingham Risk Score (p=0.048) in Asians but not in the other ethnicities. In step-wise regression, 18:1n-7 was positively associated with reduced eGFR in Asians with borderline significance (p=0.053) but not with the other ethnic groups. Of those fatty acids in Table 7 , 16:1n-7 trans was positively associated with the albumin/creatinine ratio (p=0.007), adjusting for the other fatty acids in multivariate regression, in Caucasians but not within the other ethnic groups. This was not significant when demographic variables were included.
DISCUSSION
While there are established relationships between fatty acids and cardiovascular disease [25, 26] , the role of fatty acids in the development of human CKD has not been clearly established [7, 8, 27] . While risk is generally straightforward for less complicated CVD, the presence of renal disease complicates risk so that usual risk factors are not consistently predictive of CVD. In the other hand, because their concentrations are established by multiple factors including nutritional status, inflammatory status, genetic factors and others, tissue fatty acid proportions are a potential reservoir of information related to pathological risk, and we have confirmed their value in acute coronary syndromes [12, 13, 28] . As the pathophysiologic process is similar for CKD and CVD, through this current cross-sectional study we investigated the relationship of blood proportions of many fatty acids with the presence or absence of chronic kidney disease in a large, generally healthy, young, and ethnically diverse cohort of US citizens. In general, few fatty acids were valuable in predicting renal disease when measured either by filtration status or by proteinuria. Exceptions were the rarely analyzed monounsaturated octadecanoids 18:1n-7 cis and 18:1n-6 cis along with 18 carbon trans fatty acids and 20:1n-9.
In contrast to our findings, other studies have shown univariate relationships with eGFR [9, 29] . The InCHIANTI study (Aging in the Chianti Area) enrolled participants who were at least 65 years of age (mean age >70) from two small towns in Italy. In this study, baseline fatty acids were not nearly as predictive of baseline serum creatinine as they were of creatinine at 3 years of follow-up [9] . Higher concentrations of total plasma polyunsaturated fatty acids, n-3 fatty acids, n-6 fatty acids, as well as 18:2n-6, 18:3n-3, and 20:4n-6 were strong independent predictors of less steep decline in creatinine clearance from baseline to follow-up. Individuals with higher plasma polyunsaturated fatty acids had a lower risk of developing renal disease, defined by a creatinine clearance <60 mL/min, during 3 years of follow-up. In a pilot study, we found positive correlations between eGFR and 16:1n7, 18:0, 18:3n-6, 20:2n-6, 20:2n-6, and n-3 polyunsaturated fatty acids [29] . A single fatty acid, oleic acid, was inversely related to eGFR. Other studies have suggested that polyunsaturated fatty acids may be exerting protective effects on kidney function through mechanisms including reduced inflammation and fibrosis [30] . Through our current cross-sectional study, we investigated the relationship of blood concentrations of many fatty acids with the presence or absence of CKD in a larger, generally healthy, younger, and ethnically diverse cohort of US citizens.
Cis-vaccenic acid (18:1n-7 cis) is a monounsaturated and non-essential n-7 fatty acid stereoisomer of 18:1n-7 trans [31] . This cis fatty acid has been shown to be derived from intestinal flora [32] and inhibit neoplasm formation. What is also interesting is that 18:1n-7 trans is found in milk and has properties that appear to improve health [33] . The fact that this cis fatty acid was positively associated with reduced kidney function in the current study is of interest as fatty acids with a cis conformation are generally considered healthy and trans fatty acids considered unhealthy [34] . Of interest is also its positive relationship with reduced eGFR only in Chinese-Americans as it may be that reducing it would have beneficial effects within this population. However, we are not aware of any published evidence that this fatty acid is associated with CKD.
Erucic acid, 20:1n-9 (a monounsaturated and non-essential n-9 fatty acid), can be created from saturated fatty acids and is found in a variety of plant oils [35] . We are not aware of published data correlating this fatty acid with kidney disease. In one study, multivariate linear regression analyses of individual fatty acids as covariates revealed positive associations between heart rate and levels of erucic acid (p= .007) [35] , and if causal, increasing erucic acid would contribute to cardiovascular stress in these participants. In our study, it was associated with albuminuria when adjusting for other fatty acids. However, its association with CKD was not present when adjusting for other factors associated with vascular disease and this association was not present for a particular ethnic group.
After more than 25 years of research, including randomized controlled trials, the benefits of n-3 polyunsaturated fatty acids in the treatment of kidney disease remain unclear [27] . This is true despite the fact that in vitro and in vivo studies support the efficacy of n-3 polyunsaturated fatty acids on reducing inflammatory pathways involved with the progression of kidney disease as well as lowering blood pressure, risk of cardiovascular disease, and risk factors for CKD [36] . However, clinical investigators have focused predominantly on immunoglobulin A (IgA) nephropathy. These studies have had conflicting results, which may relate to the diversity of n-3 fatty acids, their doses, the size of the cohort studied, and the duration of therapy. A recent trend has been the investigation of their relationship with polycystic kidney disease, lupus nephritis, and other glomerular diseases, with limited potentially beneficial associations found [27] . In our study, the fish oil-derived 22:6n-3 fatty acid was associated with a lack of albuminuria in Chinese-Americans but no association with CKD in the other ethnic groups. This is true despite the fact that fish intake amongst Chinese Americans approximates that for Caucasians within MESA [37] .
Recent studies have demonstrated that reduced eGFR and higher levels of albuminuria are risk factors for hypertension and diabetes mellitus [38] . Other studies have shown that estimated eGFR and albuminuria are strongly and independently associated with progression to end stage renal disease [19, 20] with hazard ratios for eGFR 45 to 59, 30 to 44, and 15 to 29 ml/min per 1.73 m 2 , 6.7, 18.8, and 65.7, respectively (p < 0.001 for all), and for microand macroalbuminuria being 13.0 and 47.2 (p < 0.001 for both). It has also been demonstrated that diabetes, hypertension, smoking, male gender, depression, cardiovascular disease, obesity, dyslipidemia, physical activity and education do not add to the predictive information provided by eGFR and albuminuria data [19] . Similarly, the albumin/creatinine ratio is a very strong predictor of CKD [3, 39] . Vascular disease is the likely cause of reduced GFR and albuminuria in older adults with diabetes, hypertension, or both found in a large fraction of those with CKD [38] . Since blood fatty acid content is associated with cardiovascular disease [34] , similar correlation with CKD is likely pathophysiologically. In addition, since the predictability of eGFR and the albumin/creatinine ratio are not outweighed by the presence of traditional cardiovascular risk factors, we assessed associations with both eGFR and the albumin/creatinine ratio to estimate the long-term effects of fatty acids on kidney disease.
Although the FRS is widely used and a reliable predictor of cardiovascular disease [15] , studies to determine its relationship with CKD have been limited [40] . One study of 505 healthy Chinese men and women, age 35-93 years, investigated the relationship between the Framingham risk score (FRS) with respect to calculated renal function. As the FRS level increased, GFR and creatinine clearance decreased (p<.01). There were significant inverse correlations between FRS and GFR and creatinine clearance rate. However, the relationship between FRS and creatinine clearance was lost after controlling for age and other confounding variables. Our current study demonstrated that creatinine clearance and GFR were related to the FRS when adjusting for fatty acids, ethnicity, demographic, and clinical factors.
One potential limitation of the current study is that plasma phospholipids, regardless of their parent glycerolipid, were measured instead of total plasma fatty acids. In our own observation, we have found that total plasma fatty acids are better correlated with red blood cell fatty acids [29] . In general, red blood cell fatty acids are considered the best tissue fatty acid pool to measure, and the standardization of this pool is well documented [25, 41] . However, not every study collects this fraction and so plasma phospholipids are thought to be a good substitute. The potential for biases that arise in a cross-sectional study are also a potential limitation. A large number of statistical tests are performed, potentially leading to type 1 error as we did not adjust the p-values for multiple testing. We also acknowledge that, except for the fish oil-derived 20:5n3 and 22:6n-3 fatty acds, we did not have specific, biologically based a priori hypotheses regarding which fatty acid(s) would be associated with renal insufficiency. It is also important to note that, given study and design limitations, these results do not exclude the possibility that specific fatty acids may be renoprotective or harmful to the kidney.
In conclusion, plasma phospholipid fatty acid proportions did not substantially predict renal disease in this analysis. A single monounsaturated fatty acid, erucic acid (20:1n-9), was useful in predicting the extent of proteinuric renal disease but this association disappeared after adjusting for demographic factors. The other monounsaturated fatty acid cis-vaccenic acid (18:1n-7) was positively associated with reduced eGFR when adjusting for ethnicity, clinical and demographic factors. Its potential adverse association with eGFR in ChineseAmericans is of interest as no known reason for this to be present only in this ethnic group represented in this study exists. The potential etiologies of these relationships are unclear but deserve further study. An association between the cardioprotective fish oil-derived fatty acid 22:6n-3 and a lack of albuminuria was present in Chinese Americans and not within the other ethnicities represented. This association should also be further studied given that higher n-3 consumption amongst Chinese-Americans than for many other Americans may be protective. Results of Statistical Models with eGFR < 60 mg/dL as the Outcome
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